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CERTIFICATE  OF  CONFORMANCE 


CONTRACT  NO.  DAAA21-76-C-0206 


DATE: 18  May  1977 


ITE^I:  Spiral  Wound  Experimental  Manufactured  Ml  1 5A2  Simulator 

Projectile,  Ground  Burst 

LOT  NO,  DEI77E000E001  - Consists  of  1,000  units 
DEI77EOOOE002  - Consists  of  400  units 

Test  Samples  Complied  With  MIL-S-IOO58G 
Test  Results  Tabulated  On  Pages 


The  undersigned,  individually  and  as  the  authorized 
representative  of  the  Contractor,  warrants  and  represents 
that:  All  of  the  information  supplied  above  is  true 
and  accurate;  the  material  covered  by  this  certificate 
conforms  to  all  the  contract  requirements  (including  but 
not  limited  to  the  drawings  and  specifications);  the 
analysis  appearing  herein  is  a true  and  accurate  analysis; 
and  this  certificate  is  made  for  the  purpose  of  inducing 
payment  and  with  knowledge  that  the  information  and 
certification  may  be  used  as  a basis  for  such  payment. 


SIGNED: 


W.C.  Cox/Vice  President 
Eng, Mfg. 
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OBJECTIVE ; 

i 

The  purpose  of  this  study  was  to  demonstrate  the 
feasibility  of  using  spiral  wound  tubing  as  an 
alternate  to  the  convolute  wound  tubing  specified 
in  the  manufacture  of  the  Ml  1 5A2  Simulator,  Ground 
Burst.  Three  separate  approaches  will  be  evaluated 
and  the  requirements  of  MIL-S-IOO58G  will  be  used 
as  the  criteria  for  evaluating  these  designs.— 

l\ 


II.  BACKGROUND: 


a.  The  present  Ml  1 5A2  Simulator  uses  convolute  wound 
tubes  in  the  design.  At  present  there  is  only  one  source 
of  supply  for  convolute  wound  tubes. 


i 


b.  Spiral  wound  tubes  ar-e  a modexn  method  of  tube 
manufacture  and  are  available  from  a greater  number 
of  suppliers. 


li [.  PROCEDURE: 

To  attain  the  objectives,  the  contractor  shall  perform 

the  following  efforts  to  assur'e  tJie  delivery  of  a 

qualit>  item. 

!.  Rc'view  the  design  considei’ations  and  requirements  in 

MTL-S- 10058  G. 

2.  Fabricate  sufficient  simulators  with  proposed  clianges 
including  all  three  approaches  for  testing  designed 
to  confirm  their  ability  to  perform  as  expected. 
Standard  M115A2  Simulators  will  be  used  as  controls. 

3.  Testing  wi 11  consist  of  functioning  at  -65^F.  The 
requirements  of  MIL-S-IOO58G  shall  be  met.  Fragments 
from  tested  rounds  will  be  recovered  from  each  design 
and  <ompared  with  fragments  normally  obtained  with 
the  standard  Ml  1 5A2. 

4.  After  t?valuation  of  the  thrci-  designs,  one  design 
will  be  .-Nclected  for  further  evaluation  per  MTl.-S- 
!005^'’'  at  a Government  Proving  Ground  and  test.e<l  in 
accordance  with  MTL-G- 1 OOS^G. 


i 
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IV.  REQUIREMENTS! 

a.  MIL-S-IOO58G  applies  to  this  scope  of  work. 

b.  Three  separate  approaches  will  be  pursued. 

They  are  as  follows: 

1.  Utilize  identical  manufacturing  and  assembly 
procedures  as  is  presently  used  in  the  manufacture 
of  the  Ml  1 5A2  Simulator  except  that  spiral  wound 
tubes  will  be  substituted  for  the  convolute  wound 
tubes. 

2.  Utilize  identical  manufacturing  and  assembly 
procedui'es  as  in  approach  (I)  except  that  a band 

of  tape  will  be  wrapped  around  the  periphery  of  the 
outer  tubes  for  added  strength. 

•.  Utilize  thicker  end  closure  discs  wlii  ch  would  Iiave 
sufficient  surface  area  to  provide  a str'ong  adhesive 
joint  between  disc  & tube.  Roll  crimping  of  ends 
would  be  eliminated. 


V.  ItX'HNirAL  PROGRAM: 

As  st.atcd  in  the  objectivti  portion  of  this  report, 

I he  purpost'  of  tliis  study  vvas  to  demonstrate  tht^ 
teasibility  of  using  spiral  wound  tubing  as  an  alternate 
to  the  convolute  wound  tubing  presently  specil'ied  in  the 
manufacture  of  the  Ml  1 5A2  Simulator,  Ground  Burst. 

nuring  t ln'  course  of  this  investigation,  tliree  separate 
approaches  v/e  re  considered  and  evaluated  with  two  of  the 
(icsigns  being  selected  for  further  evaluation  testing. 

The  results  of  our  in-house  testing  indicated  that  either 
of  the  two  designs  selected  would  meet  the  criteria 
specified  in  Ml L-S- IOO58G.  At  the  request  of  Picatinny 
Arsenal  approximately  1 5Gu  oi'  design  and  5OO  each  of 
design  <r2  were  fabricated  after  evaluation  testing  was 
roir.p]c?ted. 

Approac  h -.  A or  d.;sign  // 1 was  designated  as  DE 17 7f  UOOLfXJ  I . 
Ihe  unit-  ,e  re  fabricate-d  using  spiral  wound  tubing 
througl’ont.  Hie  eiuls  we  r-e  not  crimped.  The  end  discs  were 
positionei'  in  the  ends  of  the  tube  approximately  1/8  of 
and  inch  lie  1 ou  the  top  of  the  cube.  The  I/8  incli  space  \ as 
filled  witli  an  epoxy  mixture. 


Ihis  particular'  desi{Tn  i ncor  poratod  7 discs,  dwg, 
^7549228-2  in  place  of  I ea.  disc  yl,  dwg.  ^^'7549228- 1 , 

2 ea.  #2  disc,  dw.g.  /Sf'754922-2  and  spacer  ry75492  32  used 
in  the  standard  cover  assembly.  Our  original  intent  vas 
to  procure  a light  weight  plug  made  of  paper  dust  the 
proper  thickness  for  this  assembly;  however,  we  were 
unable  to  obtain  satisfactory  plugs  witliin  this  contract 


schedule.  The  major  problem  was  tooling  cost  for  such 


a short  run. 


The  main  pui’pose  for  the  plug  was  to  reduce  labor  costs 
for  this  assembly.  We  therefore  used  7 each  H'l  discs  as 
an  alternate  whicli  resulted  in  slightly  lower  assembly 
costs.  Some  concern  was  expressed  that  tiie  stacked  discs 
used  would  be*  undesirable  from  a fragment  standpoint.  Since 
the  only  purpose  is  to  take  up  space,  it  is  possible  to 
extend  the  whistle  tube  cap  sides  anotJiei'  one  lialf  (0.5) 
inch  and  eliminate  4 discs.  The  remaining  three  discs 
\vould  provide  sufficient  area  for  ijonding  to  the  side  vs'all 
of  the  tube.  Of  course  the  standard  spacer  ami  3 discs  can 
be  used  as  in  the  si-andard  cover  assembly. 

A total  of  305  ea.  units  were  submitted  to  Yuma  Proving 
Ground  on  Miy  iS.  1977  for  evaluation  testing.  All  units 
were  test  fii'ed  including  the  jumbled  and  vibrated  units. 
The  results  of  the  test  demonstrated  the  feasibility  of 
using  spii-al  wound  tubing  as  an  alternate  material  in  1 lie 
fabricat  it)n  oi"  tlie  Ml  I 5A2  Simulator.  The  DB  readings  all 
exct:eded  140  DB's.  1 he  fi’agments  were  siinilai’  to  tliose 
normally  found  with  th<'  standard  cotrvolute  wound  units. 
There  was  no  appix'c i ab  1 e difference  in  si/e,  shape  or 
rupture  characteristics,  Tlie  t'esults  of  the  Yuma  testing 
were  ivitnesst'd  bv  Picatinuy  Ai'stmal  rtrpr'esentat  1 v«;  and 
the  results  of  the  testing  were  hand  car'rii'd  b>  him,  back 
to  Picatinuy  Arsenal.  A summary  of  the  results  is  included 
in  Table  1. 

Appi’oach  !f\  or  desigti  ^^2.  designated  as  DE177E000E002. 

The  units  were  fabri<'ated  using  spiral  wound  tubing 
ihrmighout.  Die  units  were  const  ructed  in  tlie  same  liianner 
as  thf*  standar'd  ■'IM5\2  Simulator  units  including  crimped 
ends.  The  on  I > deviation  from  th<r  standard  desigrj  was  that 
both  ends  alter  cirmping  we  r<'  filled  with  epoxy  mixluia*. 


J 

a 
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y 

■1 
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} 
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Tlie  epoxy  material  used  in  both  designs  is  the  same 
material  used  in  the  Simulator,  1 part  Epon  S28 

to  2.75  parts  Versamide  125. 


A total  of  jhS  units  of  design  //2  were  selected  and 
submitted  to  Yuma  Proving  Grounds  for  evaluation  testing. 
All  units  including  those  subjected  to  vibration  and 
Jumble  testing  were  test  fired.  The  results  of  the  test 
demonstrated  the  feasibility  of  using  spiral  V'ound 
tubing  as  an  alternate  in  the  manufacture  of  the  M115A2 
Simulator.  All  DB  readings  exceeded  140  DB*s  ar»d  the 
fragments  and  rupture,  characteristics  were  similar  to 
those  normally  found  with  the  standard  convolute  wound 
units.  The  i-e;sults  of  the  Yuma  testing  was  witnessed  by 
Picatinny  ArsenaJ  Engineering  and  results  were  hand 
carried  back  to  Piccitinny  Arsenal.  A summary  of  the 
results  obtained  is  listed  in  Table  II  of  this  report. 


Approach  fl  in  which  a piece  of  tape  was  wi’appr^d  around 
the  unit  showed  no  advantages  over  either  approach, 


o t- 


and  tiierei'ore  was  not  considered  for  further 


■valuation  testi'ig. 


i 
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i 
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CONCLUSION 


The  testing  conducted  at  Dela  Enterprises,  Inc.  during  the 
investigative  phase  of  this  program  as  well  as  the  acceptance 
testing  at  Yuma  Proving  Grounds  demonstrated  the  feasibility 
of  using  spiral  wound  tubing  as  an  alternate  material  for  the 
manufacture  of  the  Ml  1 5A2  Simulator. 

One  of  the  most  significant  cost  savings  (.30%)  both  in  labor 
and  piece  part  cost  was  the  incorporation  of  the  crushed 
end  closure  for  the  whistle  tube,  replacing  the  sleeve  and 
disc  presently  specified.  It  is  recommended  that  this  change 
be  incorporated  as  a design  improvement  even  if  the  spiral 
wound  tubing  is  not  incorporated  as  an  alternate  material 
for  use  in  the  Ml  1 5A2  Simulator. 

Design  offers  a labor  cost  savings  over  Design  ff'Z , 
parti culari ly  in  the  assembly  of  the  base  and  cover  assemblies. 
Thi.s  labor  cost  saving  would  be  apjiroximate iy  20%  or  $0.02  per 
unit,  based  on  current  labor  costs. 

The  real  advantage  of  ofieiing  an  alternate  material  is  the 
availability  of  more  sources  for  the  paper  products  than 
is  eurrently  available  when  only  convolute  material  is 
specified. 

At  present,  there;  is  only  one  known  source  for'  convolute 
wound  tubing  and  their  facility  is  located  in  the  North- 
eastern part  of  the  United  States.  Spiral  wound  tubing  is 
a modern  method  of  manufacturing  paper  tubes  with  man> 
more  sources  avai  labe;  which  in  itse:lf  would  be  of  tremendous 
value . 


TABLE  1 


LOT  NO,  I)E1-77EOOOE001 


NON-STATIC  PHASE  -65°F 


FUSE  IT ME 

1.  7.  > 

2.  7.  1 

3.  7.6 

4.  7.  5 

5.  7.6 

6.  8.2 

7.  7.  5 

8.  7.0 

0.  7.  5 
10. 

11.  5 

12,  7.5 
15.  7.' 

14.  7.4 

15.  7.5 

16.  7.0 

17.  7.8 

18.  7.1 

19.  7.5 

20.  7.5 

21.  7 . ^ 

22.  DOD 
2 5.  7.  I 

24.  7.  5 

25.  7.4 

26.  7.  5 
2 / , 7.0 

28.  7.7 

29.  ^.O 
50.  7.4 
U . 7.5 
32.  7.5 
5 3.  7.5 

54.  7.4 

55.  ^.4 


WHISTLE  TIME 

4.  5 

3.7 

3.  3 

3.  5 
3.  5 

3.  5 
5.9 
3.4 

3.8 
3.4 
4.0 

5.9 

4.  3 

3.8 

3.9 

4.  1 
5.8 
4.  1 

4.  5 
4.2 

5.  5 
DUD 

5.  8 

5.  8 

5.  5 
3.  7 
3.  7 

3.7 

5.8 
3.  8 

3 

4 

3 


TABLE  I 


Lot  NO.  DEI-77E000E001 


NON-STATIC  PHASE  -65°F  (cont) 


FUSE  TIME 

36. 

7.2 

37. 

7.4 

38. 

8.5 

39. 

7.3 

40. 

7.  5 

41. 

7.7 

42. 

7.  3 

43. 

7.8 

44. 

7.  3 

45. 

7.  3 

46. 

7.5 

47. 

^ — 

/ . j 

48. 

7 . ' 

49. 

7.0 

50.’ 

7.3.. 

51. 

7.3 

52. 

7.  5 

53. 

7.8 

54. 

7.6 

55. 

8.  1 

56. 

7.  5 

57. 

7.4 

58. 

7.  7 

59. 

7.  5 

60. 

6.9 

61. 

7.6 

62. 

7.7 

6 3. 

7.  5 

64. 

7.6 

6 5. 

7.2 

66, 

Dud 

67. 

7.4 

68. 

8.2 

69. 

7.4 

70.' 

7.4 

7‘.‘ 

7.8 

72. 

7.4 

73. 

7.6 

74. 

7.6 

75. 

7.8 

WlIJSTLE  TIME 


4.4 

4. 6 

3.7 
3.  8 

3.1 
3.  3 

3.  5 

3.4 

4.  3 
4.  3 

3.6 

3.7 

3.  5 

3.7 

3.6 
3.9 

4.1 

3.7 

4.2 

4.  3 

3.7 

3.8 

3. 1 

4.4 

3.9 

3.1 

3.9 
3.  5 

4.4 

3.2 
Dud 
4.0 
3.6 

3.8 

3.9 

2.9 
3.  8 

4.2 

3.4 

4.3 


TABLE  I 


LOT  NO,  DEI-77F.000E001 


NON-STATLC  PHASE  -O  S'M-  (coiit) 


WHISTLE  TIME 


I'USE  TIMF 


s 


1 


j 

1 

i 

< 

1 

f 

i 

V 


•f 

I 

i 


.1 

*‘r 

J 


1. 

<>. 

3.  1 

o 

•>  • 

0.  8 

3.4 

3. 

6.0 

3.7 

4. 

6. 

3.  5 

^ • 

- 

3.  3 

6. 

6.  7 

3.  5 

7. 

7.4 

3.  7 

S’. 

/ . 2 

3.6 

9. 

7.  1 

3.6 

10. 

7.0 

3.  8 

1 1 . 

7.2 

3.  6 

12. 

0 . 8 

4.  1 

13. 

7.  1 

2.7 

14. 

7.4 

3.7 

15. 

7.  1 

4.  1 

16. 

7.  3 

3.6 

17. 

7.  1 

3.5 

IS. 

7.2 

4.0 

19. 

7.0 

3.6 

20. 

7.  1 

3.4 

21. 

7.  1 

3.  3 

22. 

7.  1 

3.4 

2 3. 

7 . ' 

3.  5 

24. 

7.  ? 

3.6 

25. 

7.  1 

3.4 

26. 

7.0 

3.  5 

27. 

7.0 

'2  '> 

K?  • 

28. 

6.9 

29. 

0.  ' 

3.2 

30. 

7.4 

3.4 

31  . 

7.  1 

3.3 

32. 

*7  •) 

/ • ^ 

3.4 

3 >. 

7 

3.4 

I 


TABLE  I 


LOT  NO,  DEI 


STATIC  PHASE  VIBRATED  JO^F  (cont) 


-77E000E001 


FUSE  TIME 


WHISTLE  TIME 


1. 

. • ') 

3 

‘1 

w • 

7-  ^ 

3 

7.  4 

3 

4. 

7.4 

3 

5. 

2 

t'. 

7.  1 

3 

/ • 

i m , 

3 

• 

*-  - 

2 

9. 

7.-1 

3 

1(1. 

3 

1 I . 

'.  1 

3 

i:;. 

• ^ 

3 

14. 

2 

14. 

'.  4 

2 

1 S. 

:.  1 

3 

in. 

3 

1 7. 

3 

1 S 

7.  1 

3 

IV. 

7.  o 

3 

20. 

0. 4 

21. 

7. " 

O 

22. 

— ^ 

• ' 

,> 

2 4. 

O.  i 

3 

24. 

i • 

3 

25. 

".  ' 

2 

20. 

7.5 

4 

27. 

7.  1 

3. 

2''. 

/ • •• 

3. 

29. 

4. 

40. 

7.  1 

3. 

41. 

. ' 

3. 

32. 

/ • ' 

3. 

— • 

/ • “ 

3. 

? 1 

- 

i 


I'AIH.E  T 


I o r \o,  di;i-77Eoooeooi 


STAl  K IMlASr  .Il/Miutn  70'‘F  (rout) 


EliSE  I’ I ME 


40. 
4 I . 
44. 
4 

44. 

4t. 

4'’. 

47. 

4-'. 

40. 
io. 
1 1 . 


i4. 
■i  >. 
So. 
S ” . 
S', 
so. 

CO. 

o I . 
o4. 
c 

04. 
I'  S. 
oc , 
07. 
o ' . 

CO. 

'O. 


WIISilF  TJML 


4.  5 


4.2 

2.5 
4.  4 
4 • 4 
4.  5 
4.0 
4.  4 
2.9 
2.  « 
4.  2 
4.  4 

4.  5 
*» 

2.6 
2.  S 
4.  S 


■>  I 


I 


4.  > 
4.  2 
4.  I 
4.  S 
4.  S 

4.6 

Dud 

4.  I 
2.9 
4.0 
4.  2 

2.7 
4.6 
4.  4 


I 


ARU;  IT 


H'2S  Tn-’i: 

DB 

WHISTIE 

i. 

6 

uo 

3.6 

2. 

i.  c 

V • 

140 

3.3 

3. 

••t  ^ 

140 

•3  -3 

4 • 

7.1 

140 

3.5 

c 

".1 

140 

3.3 

( . 

6.9 

140 
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